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Optimization of Extraction of Benzyl Glucosinolate from the Seeds
of Carica papaya L. by Response Surface Methodology

ZHAO Ke,WANG Yong,JIANG Yue-xia, HUANG Yan,LI Ze-you"
School of Pharmaceutical Sciences ,Hainan Medical University ,Haikou 571199 ,China

Abstract : The content of benzyl glucosinolate(BG) from the seeds of Carica papaya L. was determined by HPLC. On the
basis of the results of single factor tests, response surface methodology was adopted to investigate the effects of ethanol
concentration , solid-liquid ratio, extraction duration and extraction temperature on the extraction yield of BG. The results
were analyzed by Design Expert 8. 0. 6 software. The optimal extraction conditions of BG were as follows : ethanol concen-
tration of 73% , solid-liquid ratio of 1: 13 g/mL, extraction duration of 70 min, extraction temperature of 83 °C, for 3
times. Under these conditions, the content of BG reached 1.675% ,which had small difference from the theoretical opti-
mal value. The result proved that the optimized extraction technology was stable and reliable. It provided a reference for
the development and utilization on the resources of C. papaya.
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Table 1  Factors and levels of Box-Behnken experiments
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Fig. 2 Effects of defatting pretreatment( a) , ethanol concentration(b) , solid-liquid ratio(¢) , extraction temperature ( d) , extraction

duration(e) and extraction times(f) on the yield of BG
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Table 2 Design and results of Box-Behnken experiments
A ass A B C D BG 4t
No. (%) (g/mL) (min) () Content of BG(% )
1 -1 -1 0 0 1.355
2 1 -1 0 0 1.397
3 -1 1 0 0 1.482
4 1 1 0 0 1.568
5 0 0 -1 -1 1.409
6 0 0 1 -1 1.613
7 0 0 -1 1 1.364
8 0 0 1 1 1.568
9 1 0 0 -1 1.517
10 1 0 0 -1 1.525
11 1 0 0 1 1.530
12 1 0 0 1 1.587
13 0 1 1 0 1.289
14 0 1 -1 0 1.457
15 0 -1 1 0 1.454
16 0 1 1 0 1. 606
17 1 0 1 0 1.483
18 1 0 -1 0 1.467
19 1 0 1 0 1.513
20 1 0 1 0 1.555
21 0 -1 0 -1 1.494
22 0 1 0 -1 1.490
23 0 -1 0 1 1.523
24 0 1 0 1 1.683
25 0 0 0 0 1.675
26 0 0 0 0 1.607
27 0 0 0 0 1.619
28 0 0 0 0 1.622
29 0 0 0 0 1.689
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Table 3 Variance analysis of regression model

P 3/ SEJ5 A A ¥75 F {8 PAH M
Source Sum of squares df Mean square F value P value Significance
A Model 0.23 14 0.017 5.03 0.0023 *
A 3.997 x 107 1 3.997 x 103 1.20 0.2920
B 0.050 1 0.050 14.98 0.0017 #
C 0.059 1 0.05 17. 64 0.0009 * %
D 3.571 x 107 1 3.571 x103 1.07 0.3182
AB 4.840 x 10 1 4.840 x 10 0.15 0.7089
AC 8.410 x 10* 1 8.410 x10* 0.25 0.6232
AD 6.002 x 10 1 6.002 x 10 0.18 0.6777
BC 6.400 x 10 1 6.400 x 10 0.019 0.8918
BD 6.724 x 103 1 6.724 x 103 2.02 0.1774
(%)) 2.498 x 1071 1 2.498 x 1071 7.495 x 10 1.0000
A2 0.033 1 0.033 9.77 0.0074 #
B 0.057 1 0.057 17.01 0.0010 * %
c? 0.060 1 0. 060 17.93 0.0008 %
D? 5.981 x 103 1 5.981 x 103 1.79 0.2017
#%2% Residual 0.047 14 3.333 x10°
AT Lack of fit 0.041 10 4.121 x107 3.02 0.1488
4fiiR 2% Pure Error  5.451 x 107 4 1.363 x 107
S Cor Total 0.28 28

WE:*P<0.05," * P<0.001,
Note: * P <0.05, * * P <0.001.

BG(%)

g
2 0
E2 i ¢ =R
a3 &% @’
O foR] <
28 &?g 82
s g g
O 0 [§]
g
«f bt
& <
v E &
28 2
z
H
0

B3 ZEMEAX BC &85 MmaInNm R E

Fig. 3 Response surface plots showing the interaction of factors on the content of BG
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